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INTRODUCTION
The major constraints for potato plant growth and tuber yields are environmental stress conditions. Environmental factors such as temperature, moisture, light and fertilizer play key roles in the variation of plant growth and tuber yield. Potatoes are grown all over the world from tropics to cool area. The yield of potato in the warm tropics is limited by high temperatures (Borah and Milthorpe, 1962; Awan,1964) , but there is considerable variation in field production in warm climates (Ewing, 1981) . Moreover, the large temperature perturbations above and below normal during the growing season can cause relatively undetermined effects on the growing potato plants. The potential for damage from these temperature variations depends on the stage of crop developments which they occur. There are some reports about the high temperature stress on potato growth and yield (Bodlaender, 1963; Gregory, 1965; Marinus and Bodlaender, 1975; Levy, 1986) , but none of them considered the growth stages critical for tuber yield.
On the other hand, nitrate is the principal form of nitrogen absorbed by plants. However, it can be used in amino acid for protein synthesis, so it must be reduced to ammonia form. The first step in this reduction process is conversion of nitrate to nitrite by the nitrate reductase (NR) enzyme. Supra-optimal temperatures and moisture deficits result in a relatively rapid decrease or inactivation of NR activity in plants (Mattas and Pauli, 1965; Younis et al., 1965; Schrader et al., 1968) . NR seems to be unique among the other enzymes being inactivated by heat stress employed (Onwueme et al., 1971) .
It is well known that the carbohydrate synthesis and translocation are affected by temperature (Wolf et al., 1990) . In potato plants, there are some reports concerning high temperature effects on carbohydrate metabolism, suggesting the reduction of carbohydrate synthesis and translocation from source leaf to the tubers and reduced the yield (Borah and Milthorpe, 1962; Krauss and Marschner, 1984; Mohabir and John, 1988; Lafta and Lorenzen, 1995 198 (18) Environ. Control in Biol. NR activity was determined every 10 d after treatment following in vivo NR assay as described by Kapoor and Li (1982) . Fully expanded leaf (third and fourth leaves from the apex) samples were composited (five replicates) and analysis was done in triplicate at three growth stages. Yield characters Vol.38, No.4 (2000) ( 23)203 at all stages of growth. The control plants also showed medium specific gravity. The tubers of Normn 1 possessed the higher specific gravity than that of May Queen. Correlation coefficient between yield and some characters are shown in Table 5 . Tuber number showed significant positive correlation with yield in both cultivars. Leaf NR activity, WSC, starch and TNC also maintained significant correlation with yield in both cultivars. Specific gravity of tubers also showed significant correlations with yield in Normn 1, but in May Queen the relation was not significant. (Deckard et al., 1973) .
DISCUSSION
The tuber quality is generally judged by the specific gravity of the tubers. Higher specific gravity of tuber is required for higher cooking quality of the potato processing industry. High temperature treatment deteriorated the quality of tuber by decreasing the specific gravity, whereas low temperature treatment increased the specific gravity. The specific gravity of tuber was relatively higher in Normn 1 than that of May Queen and Normn 1 showed significant correlation with yield.
Among the kinds of carbohydrate tested in this experiments, WSC is the most sensitive to heat stress. WSC was higher in Normn 1 consequently starch content was higher in May Queen. According to this hypothesis, Normn 1 is more tolerant to heat stress than May Queen. Furthermore, starch accumulation seems to help the heat susceptible genotypes to withstand the conditions of stress. When starch is depleted in the leaves due to midday depression of photosynthesis (Manhas and Sukumaran, 1988) , increase in the rate of photorespiration (Ku et al., 1977) or a gradual increase in dark respiration together with an increase in temperature (Winkler, 1971) , plant may not withstand heat stress well. 
